SUMMARY Of 38 patients referred with suspected cardiotoxicity after administration of antineoplastic drugs, 11 patients with signs of manifest or latent anthracycline cardiotoxicity were selected for heart catheterisation with endomyocardial biopsy. Ultrastructural abnormalities of the myocytes with myofibrillar loss and cytoplasmic vacuolation were present in most patients and these findings were more pronounced in biopsy specimens from the left ventricle. Surprisingly, light microscopy showed considerable fibrous thickening of the endocardium in 10 of 11 patients, primarily in the left ventricle. These morphological findings together with the echocardiographic and the haemodynamic data suggest that chronic anthracycline cardiotoxicity is a restrictive endomyocardial disease. The biochemical mechanisms responsible for endocardial fibrosis are unknown, but drug induced damage to the endocardium, possibly mediated via hormonal or humoral agents, may feature in the initial phase of the toxic process. The present observations contribute toward the understanding of the pathophysiology of human anthracycline cardiotoxicity. 
SUMMARY Of 38 patients referred with suspected cardiotoxicity after administration of antineoplastic drugs, 11 patients with signs of manifest or latent anthracycline cardiotoxicity were selected for heart catheterisation with endomyocardial biopsy. Ultrastructural abnormalities of the myocytes with myofibrillar loss and cytoplasmic vacuolation were present in most patients and these findings were more pronounced in biopsy specimens from the left ventricle. Surprisingly, light microscopy showed considerable fibrous thickening of the endocardium in 10 of 11 patients, primarily in the left ventricle. These morphological findings together with the echocardiographic and the haemodynamic data suggest that chronic anthracycline cardiotoxicity is a restrictive endomyocardial disease. The biochemical mechanisms responsible for endocardial fibrosis are unknown, but drug induced damage to the endocardium, possibly mediated via hormonal or humoral agents, may feature in the initial phase of the toxic process. The present observations contribute toward the understanding of the pathophysiology of human anthracycline cardiotoxicity. The Light microscopy of cardiac biopsy specimens showed considerable fibrous thickening of the endocardium in 10 of the 11 patients, particularly in samples from the left ventricle (Table 3 ). Only four of eight patients had some degree of endocardial fibrosis in samples of the right ventricular septum. The endocardial thickening was due to collagenous tissue, possible with some smooth muscle cell deposition (Fig. 4) . No inflammatory cells were seen in the endocardial zone, and organised mural thrombi were only seen in the left ventricle of one patient (case 4). The myocardium was generally characterised by cellular hypertrophy (both fibres and nuclei) and concomitant attenuation. The myocytes were regularly arranged without signs of disarray. Degenerative changes (with loss of myofibrils and vacuolation of the cytoplasm) were seen in the most severe cases, such as case 3. The amount of interstitium was generally increased; in case 3 replacement fibrosis was also seen. The vessels appeared to be normal, and there were no signs of inflammation.
Electron microscopic studies of biopsy material from nine patients generally showed swelling and increased numbers of mitochondria (Fig. 5) . Nuclear crenation, intracellular oedema, and mitochondriosis were non-specific, since similar changes were seen in biopsy specimens in two male controls (aged 50 and 47 years) before start of chemotherapy. Such changes have been shown to be non-specific markers of cardiac hypertrophy. 9 Disruption of the myofibrils and myofibrillar "drop out" were seen in eight patients (Fig. 6 ) and four patients showed focal sarcotubular swelling (Fig. 7) -all characteristic signs of chronic anthracycline cardiotoxicity.3
HISTOLOGICAL FINDINGS IN THE LEFT AND RIGHT VENTRICLES
In eight patients in whom bilateral biopsy specimens were obtained, morphological damage was more pronounced in the left ventricle; this was especially true of endocardial thickening (in seven of eight cases) and also myocardial changes (in four of eight cases). Four patients had a normal right ventricular endocardium, and in one (case 8) the right ventricular biopsy specimens were completely normal, whereas the left ventricular biopsy specimens showed moderate damage. The most severe endocardial fibrosis of the left ventricle (408 um; normal thickness <20 pm 6) was seen in a patient (case 3) who had had radiation to the mediastinum. 
